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PREFACE

This work was coapleted under Task 7/19!8, Selection and Classification
Technologies, which is part of a larger effort in Force Acquisition and Distribution,
1t was subsumed under Work Unit 77191815, “Development and validation of Selection
Methodologies.” This work unft was established in response to Air Force Regulation
(AFR) 35-8, The authors thank Or. Lonnie valentine, Or. Malcolm Ree, Dr. William Alley,
Mr. Douglas Cowan, and Ms, Jacobina Skinner for their constructive comments on this
paper, Ms. Nancy Perrigo for her thorough editing, as well as Ms, Sandy Stringfellow ard
Mr. Gene Ligon for their support with text, tables, and figures.
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:-: MENTAL ABILITY TESTING IN THE SELECTION OF ::
= AIR FORCE OFFICERS: A BRIEF HISTORICAL OVERVIEW
- -.‘.-\
_I T. [INTRODUCTION o
\\ :\j:\
"}5 The United States Afr Force has two separate systems for personnel selection and \‘:
r; classification, The eniisted selection system 1s concerned with obtaining high sci.00l graduates ::.;:-.
£ and selected non-graduates for technical training and subsequent assignment in areas such as SN
RSN

electronics and aircraft maintenance, The officer selection system i5 concerned with obtafuiny
college qraduates tor managerial, professional, and specialized (e.g., pilot and navigator) jobs.

B P

'y
v,

Currcntly there are threc major sources of commissioned officers for the Atr Force. First is
the United States Air Force Acacemy (USAFA) at Colorado Springs, Colorado. This scurce involves
acceptance of Congressionally recommended high school graduates into a 4-year c¢cllege program
followed by commissioning upon graduation. The Afr Force incurs full financial responstdility
for all USAFA cadets. Therefore, the USAFA route is the most expensive and time-ccnsuming
precommissioning alternative, Enrollment {s limited, and tre number of new officers commissioned
through this program can be predicted with a relatively high degree of accuracy.

445 4%

£ 0 0 a

The second source of commissioning {s through the Air Force Reserve Officer Trairing Corps

PRI B 4 '
SRS I

t- (AFROTC)}. AFRQOTC detachments are mainteined at several hundred university and college campuses

!.~ throughout the United States., The actual prccommissioning program requires ernrullment {n the

(_. Professional Officer Course (FGC) conducteg during the last 2 years of college, There are 2- and

::..- d4-year AFROTC scholarships avsilable which provide the atr Force with one way of acquiring

\:: individuals with spectal skills, such as 1n engineering and computer science. AFROTC provides &

:j relatively stable annual output at a cost per commissioned otficer thit is far Yess than that of

‘—- the USAFA.

=

::. The third major source of comaissioning §s the Offfcer Training School (O0TS) conducted at

<7 Lackland AFB, Texas. Applicants for JTS must have completed an approved college program prior to

::- entry. The 0TS program requires about 3 months of instruction covering the same general topics

- as are found 1n the general mflitary curriculum at the USAFA ¢r the PCC courses at the AFROTC

.? detachp=nts., 0TS is the most flexible precommissioning program with resnect to the nuaber of now

o officers commissioned. Fnrollmeat expands and contrcacts to fill the officer manpower needs of -~ .J'.
:,: tne Air Force not met by USAFA and AFROTC. This program is the leact expensive and must rapid :—:
means of obtaininy cfficers. SN
\-f:. SN
N .‘\"..
,- The Air Force officer recruitment prucess fs guided by tne tvpe ard quantity of officer job ~::'_-:'.‘~
L vacancies ex‘sting at any particylar time., For example, the nationwide recruiting goal for Ch
E‘j October 19XX may be 85 pilots, 40 navigators, 20 missile launch officers, etc. An individual can ?.:a{
:::: apply for a specific icb only when a vacancy for that job exists. Assuming 3 job opening is " ‘_:-j
b available, the applicant must go through the sequential selection process 1)lustrated in ISR
L\‘ Figure 1, tach deci~ion point has its own specific criteria. For example, educational -":-_’:.‘-‘
_h‘;; requirements may specify completion of ce-tain courses {e.g., calculus) or a certair specific :::_;3
» degree program {e.g., electrical engineering, €inance, computer science), Also, cumulative grade r
S point average (GPA) and the particular schngl atiended may te considered. Fhysical requirements v Z“,
('-: may fnciude 20/20 vision or some minimum age limitation. Moral requirsments rpecify that ‘..'. 1
:,- appitcants must be of sound moral character (AFR S3-27, p. 5) and may prohibit entry to anyone :'f:‘-'.:‘
:‘j arrested ana/or convicted for such things as involvement with narcotics or dangerous drugs. :\"
~ RN
:z One of the major decision points in the initial selection process considers mental {s "-'1':
L qualifications, An instrument used in the seiection sequence i5 a multiple aptitude test battery -

:_. called the Afir Force Officer Cualifying Test (AFOQT), The current AFGQT (Form 0) is composed of -

-\_. ‘\-
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Figure 1, Basic Sequential Selection Strategy for
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16 subtests combined to yfeld five composite scores: Pilot, Navigator-Technical, Academic
Aptitude, Verbal, and Quantitative, The composites and the subtests which compose them are
detailed 1n Tadle 1. The Academic Aptitude composite, previcusly called the Officer Quality
composite, 1s obtained by cowbining the Verbal and Quantitative composites, This composite is
roughly analogous to sections of the Scholastic Aptitude Test (SAT) or the Graguate Reccrd
Examination (GRE). The Pilot cowpesite is used for classification into Undergraduate Pilot
Training (UPT), and the Navigator-Technical composite s wused for classification 1into
Undergradyate Navigator Training (UNT). If an 1{individual mects or exceeds minimum qualifying

‘.
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scores on the AFOQT composites, a formal application is fcrwarded to be considered for selection AN
irto OTS or AFROTC. S
\.\'.A“::;
Alihough the present precosmissioniig programs are indirectly 1inied to abtaining an academic .
degree, the selection of candidates for precommissioning training criginated out of efforts to -":
obtain qualified students for training as mlitary aviators. Selection ~f officer canaidates is -::\;:-:::
a dynamic process that has undergone many changes. A chronological review of Air Force officer .:j:,-
selection will demonstrate the reasons for these changes and the resulting impact, h:_t:v\:
LYW
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Table 1, Construction of AFOQYT Form O Composites

AFOQT composites

Navigator- Acadeaic

AFOQT subtests Pilot technical aptitude verbal Quantitative
verbal Analogies X X X
Arithmetic Reasoning X X X
Reading Lomprehension X X
Data Interpretation X X X
Word Knowledge X X
rath Knowledge X X X
Mechanical Comprehension X X
Electrical Maze X X
Scale Reading Y X
Instrument Comprehension <
Black Counting X X
Table Reading X X
Aviation Information X
Rotated Blocks X
General Science X

11. AVIATION PSYCHOLOGY PROGRAM

Beginning tn 1920, the educational requirement for entrance intu Army aviation training was
high school graduation or 1ts ecquivalent, Because of increasing numbers of applicants for
aviation training, the educational requirement was increased to 2 years of college, or its
equivalens, 1n 1027 [(Guilford & Lacey, 1047},

Pricr to Worid Woer [, qualification for pilot training was based on age, educaticnal
qualification, and a thorough medical examination, which only about 20% of the applicants could
pass, Since the demand for pilots was less than 300 per ycar, the large number of medical
eliminations was not a major concern, Most of the pilot selection work was done by the flight
surgeons at the Army Air COrps1 School of Aviation Medicine (DuBois, 1947). Several early
attempts at selecting student pilots through use of physiological and psychologizal testing met
with only limited success (Ericksen, 1952).

As world tension mounted, the pilot training program continued to acceiecrate and new advances
were being made in predicting pilot success. This led the Medical Divisian to recommend the
activation of a Psychological Research Aagency to develap and valicate new instruments for
selecting pilots, On la June 1941, General (.H., Brett, Chief of the Air Corps, approved the
recommendation.

In order to staff the Aviation Psychology Program, the first of four Psychological Research
Units was activated at Maxwell rield, Alabama (Flanagan, 1948). The personnel recruited and
commicsioned to werk at the research centers were psychologlists, measurement specialists, and
technicians from throughout the country. Most held prominent positions at the time gof their

Vin 1941, the Air Corps was joined witn the Air Force Combat (ommand and other air units,
which comprised the Army Air Forces., [Ir 1942, the functions, duties, and powers of the (hief of
the A'r Corps were transferred to the Commanding General, Army Air Forcer (AAF),
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commissioning in the early 1940s. Sowme of these individuals incleded: Jotn (. Flanagan,
Associate Director of the Cooperative Test Seivice of the American Comwacil on Educatian; Robert
L. Thorndike, Associate Professor of Education, Teachers (ollege, folumbia University; J.P.
Guiiford, Professor of Psychology, University of Southern Califormfa; Frederick 8, [Davis,
Consul tant, American Council on Education, Washington, OC; Lavrance F. Shaffer, Professor of
Psychology, Carnegie Institute of Techrology; and Neal E. Miller, Research Associate, Yale
University. Support personnel designated to work in the research ceaters were brought in from
the officer and enlisted ranks of the Air Corps to complete the formation of the Aviation

Psychology Program.

Selection of cadets for afrcrew training was redesigned as a three-stage screening process.
Acceptance for training required that an applicant (a) be physically qualiftied, (b) pcssess 2
minimum level of academic abfility, as evidenced by at least 2 years of college, and (c}
demonstrate potential as an aircrew member. Because of the large number of aircrew personnel
reeded and the shortage of physically qualified college students in 1941, one of the first tasks
of the Aviation Psychology Program was development of a general abilivies test to replace the

college requirement (Flanagan, 1948).

With the bombing of Pearl Haroor in 1941, the requirements for aircrew personnel increased
dramatically. There was difficulty in meeting the demand. The need for new procedures for
selection and classification of aircrew personnel - pilot, navigator, and bombardier - had become
critical,

111. INITIAL SELECTION

The new general intelligence test was a 150-item screening examination known as the Aviation
Cadet Quaiifying txaminaiion {ACQE). The first test wic zpprovsd by General H.H. Arnold, Chief
of the Air Corps, on 14 January 1942, The test was administered to over a million men during the
war years. The ACQE “was used for the preliminary selection of only the commissioned officers
and flight officers in the aircrew - pilcts, bombardiers, and navigators" (Davis, 1947, p. 1).
On 1 June 1944, the title of the screening test was changed to the Army Afr Forces Qualifying
Examination (AAFQE) since it was also to be used for selecting enlisted men who would serve as
gunners. The terms ACQE and AAFQE refer te the same basic test; both acronyms are used

interchangeably in much of the 1iterature,

The use of an initial screening test continued for several years., The purpose of the
screening test was determination of the likelihood of success in flyina training of young men
with less than 2 years of college education or its équivalent. Replacement of the educational
requirement with a test of general abilities allowed the applicant pool to be greatly expanded to
inciude young men from the farms and factories as well as the universities. Ouring their use,
Gne-quarter to one-half of all applicants were rejected because of low scores on the screening
tests (Flanagan, 1948).

The new tests could partizlly demonstrate a canaidate's capability to complete training, but
it was also necessary to develop a special examination to screen and classify potential aircrew
menbers, Thus, development of an aircrew classification battery was another major task of the
Aviation Psychology Program.

IV. RIRCREW CLASSIFICATION BATTERY

Table 2 contains a chronological summary of officer selection tests from 1942 through 1955,
when the AFOQT came into standard usage in lieu of the Aircrew Classification Battery, up to
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1981, when the current form of the AFOQT was implemented, Dubois (1947} provides a very detailed
discussion of classification tests used during the war. All iaformation in this section, except
discussion of the college training program, was obtaired from that report,

W e et Ty s

Table 2. Chronoclogical Sumsary of Air Force Officer

g Selection Tests (1942 - 1981)
A ]
! Year Initial Screening Tests Selection and Classification Tests
e 1942 Aviation Cadet Qualifying Afrcrew Classification Battery (ACB)
o Examination (ACQE)
h 1944 Army Air Forces Qualifying
Vo Examination (AAFQE)
i 1947 Afr Force Qualifying Examination Post-War ACB Discontinued
- {AFQE)
v 1949 Aviation-Cadet Offfcer-Candidate
L Qualifying Test (AC-0C-QT)
! 1950 Aviation Cadet Qualifying Test
D (ACQT)
5 1951 Air Force Officer Qualifying Test ACR Reinstated
. (AFOQT) Preliminary Yersion
= 1953 AFOQT Form A
s 1954 AFOQT Form 8
(2 1955 Psychomotor Testing Df¥scontinued
. 1656 AFQOT Form C
b 1957 AFOQT Form D
o 1958 AFOQT Form €
- 1959 AFOQT Form F
< 1960 AFOQT Form G
1964 AFCQT-64
o 1966 AFOQT-66
", 1963 AFOQT-68
. 1970 AFOQT Form K
1972 AFOQT Form L
1975 AFOQT Form M
1978 AFOQT Foram N
1981 AFOQT Form 0

The Aircrew Classification Battery (ACB) was first introduced in February 1942. The
composition of the battery, consisting of paper-and-pencil tests as well as psychomotor tests,
was dictated by the availability of current tests. Both speeded and power tests were included
and a stanine scoring system was used for reporting results, though no one was eliminated on the
basis of stanines at this time.

During the rext 3 years, there were many revisions to the ACB (see Table 3), Based on
experience and suggestions from field units, the highly speeded, perceptual subtests having short
time limits were eliminated with the April 1942 revision, By August 1942, the ACB was used for
sclection as well as classifization. The July 1943 revision included subtest and scoriug
changes, and the Officer Quality composite (now called the Academic Aptitude compcsite) was
included for the first time, The November 1943 version of the ACB was the first to pe used by
the newly established Medical and Psychological Examining Units. These units accepted applicants
for aircrew training based on the results cof the psychological examination, but classificaiion
occurred during preflight training.
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Table 3.

Characteristics and Milestonss of Seiected

versions of the Afrcrew Classffication Battery (ACB)

AC3 version

Key features/milestones

February 1942

April 1942
June 1942
August 1942

December 1942

July 1943

November 1943

September 1044

June 194§

April 1951
March 1952
February 1954

July 1955

First battery had three stanines:%
Pilot, Navigator, and 3ombardier

Highly speeded perceptual subiests eliminated
Longer time limits and revised weighting system
Used for selection as weil as classification

Universal use of psychomotor tests and introduction of
career preterence scales

Officer Quality Score included for first time

First version used by Medicsl and Psychological
Examining Units

Expanded to seven stanines: Bombardier, Navigator,
Bomber Pilot, Fignhter Pilot, Aerial Gunner, Air
Mechanic-Gunner, Radio Operator-Gunner

Last revision during wartime

Three gunnery stanines replaced by single Aerial
Gunneér sianine

Reinstated at six field testing stations

verbai and Quantitative stanines derived

Final battery became operational

AFOQT used for aircrew selection

dIn the original source, the term "stanine® apparently refers to what is
now called a “composite” score.
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The AC8 of Septesber 1944 had some marked changes, the most notable being the addition of
more composites. [t was decided that separate classifications should be made for bomber and
fighter pilots, as the traiiing and aptitudes for these specialties differed. The original three
composites - Pilot, Navigator, and Bombardier - were expanded to seven. They were Bombardier,
Navigator, Bomber Pilot, Fighter Pilot, Aerial Gunner, Air Mechenic-Gunrner, and Radio
Operator-Gunner., The ACB of June 1945 was the last revision during wartime. The major change
which occurred 1n this versien of the battery was the replacement of the three gunnery ccmposites
with a single Aerial Sunner composite.

In 1943, a college training prugram began which made provisions for retesting, Those
individuals who were not accepted for aircrew training due to psychological aptitude deficiencies
were retested after being sent through a basic center for military and college training. This
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was & 1- to S-montn program that was avaflable on 153 college campuses. It was thought that
instruction in mathematics, physics, current history, geography, and English would help to
eliminate the educational deficiencies of the 100,000 civilians accepted into aircrex training
but for whom training facilities were not available (Flanagan, 1943). Alsc allowed to retest
were those men tested before 4 July 1942 and men who had returned from combat.

V. POSTWAR EXPERIMENTATION

The characteristic feature of officer selection research and development after World War ]I
was experimentation. This experimentation included not only new test batteries and composites,
but changes in the manner of test administration, the normative base used, and the prerequisites
for applicants. The period of experimentation lastcd from about 1947 to 1955.

The subtests and composites of the 1 June 1945 ACB remained in effect after the end of World
War I11. Dailey and Grzgg (1949) described the test chanjes that occurred immediately after the
war, There were no pilot training classes for approximately 6 weeks after v-J Day (15 August
1945); classes were resumed in October of 1945. Only student officers were tested at this time,
Testing eventually spread to West Paint cadets and to civilians, including AFROTC students.
Finally, traveling caravans were used for administration of both paper-and-pencil and psychomotor
tesis, with the psychomotor apparatus transported in trailers. In October 1947, the ACB was
discontinued because applicant flow decreased to the point where 211 were accepted who couid pass
the Afr Force Qualifying Examination (AFQE} and had the required 2 years c¢f college or its
equivalent. :

During the period of uxperimental testing, the battery underwent some structural changes.
Initially, norming wes based cn 2 sample of the wartime population that had been yiven the June
1945 version of the ACB (Davis, 1947). By April 1947, however, it was decicded that the batiery
needed to be norzad on a sample of a postwar population. As a result, new conversion tables were
developed from a sample of 500 West Point cadets., The revisions remained in effect until the
April 1951 ACB (Datley, 1951),

in the interim between the 1947 AC8 and 1951 ACB, an experimental test, the Aviation-Cadet
Office -Candidate Qualifying Test (AC-0C-QT, Forms AXA and AXB), was designed, It had three
purposes: (a) to screen applicants for Officer Candidate School (OCS, now called Officer
Training School) and for direct commissioning; (b) to screen zviation cadet applicants for
aviation training aptitude; and (c) tc ensure that aviation cadet applicants possessed those
non-flying aptitudes needed for completion of non-flying training such as electronics courses
(Tupes, 1953).

In October 1950, the two AC-OC-QT booklets were repubjlished for operational use as the
Aviation Cadet Qualifying Test (ACQT). The ACQT was used to predict success on the 1947 version
of the ACB and was correlated with the 1951 ACB. It was decided, based on results of the
correlations, that the ACQT would be used to predict success on the April 1951 ACB as well
(Zachert & Hi11, 1952). Thus, the ACQT replaced the ACQE as a screening device,

In March 1951, Headquarters Air Training Commanc requested that the ACB be reinstated as a
selection device for aircrew personnel. The ACB tecame operational again in April 1951 (Dailey,
1951), Also at the time of the request for reinstatement, six field testing stations were
authcrized to be set up at variocus Air Force bases throughout the United States. Applicants not
near a test site were sent to one of the stations to complete the battery. Each testing site was
capable of administering both paper-and-pencii and psychamotor portions of the test, The 2-day
administration of the test was divided: paper-and-pencil on the first day, and psychomotor on
the second day (Zachert & [vens, 1952),
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As the Afr Force continued to expand in size, it was becoming increasingly difficult to
recruit the required number of aviation cadets with 2 years of college. So, in February 1952,
this requirement was again eliminated. verbal and Quantitative composite cutoffs on the March
1952 ACB were implemented to increase the probability of selecting aviation cadets whose “officer
quality" would be adecuate for performance of other dutles in additicoa to flying (Folsom, 1952a;
1952b). An Officer Quality composite became operational immediately; it was used as a screening
device to substitute for the 2-year coliege education requiresent. The last aircrew battery,
dated Novesber 1953, pecame operational for aircrew selection in February 1954, anu continued
until July 1955, at which time psychomotor testing was discontinued,2 and aircrew selection was

based on the recently developed Alr Force Officer Qualifying Test (AFOQT) (valentine & Creager,’

1961).

VI. AIR FORCE OFFICER QUALIFYING TEST

The preiiminary version of the AFOQT was designed in 1951 2nd incorporated the AC-0C-QT. The
AFOQT was designed to predict success in OCS as well as screen for ajrcrew training, The first
form, Fors A, evolved from this preliminary version. Form A was a compilation of the USAF
Officer Activity Inventory, the Attitude Survey developed in 1952 (Berkeley & Yourick, 1952), and
the 1951 preliminary AFOQT. The instrument contained five composites: Officer Quality,
Observer-Technical, Pilot, verbal, and Quantitative,

Form A was administered to AFROTC air Science Il cadets in the spring of 1953, It was
administered experimentally to Afr Science Ill and [V cadets in the fall of 1983. It was then
used as a s2lection device for advanced AFROTC training until September 1955, when Form 3,
designated the Officer Selection Form, was implemented. The AFOQT replaced the ACB for aircrew
selection and wes used to screen applicants for OCS and AFROTC until fall, 1966 (Tupes, 1955,
Tupes & Christal, 1957; valentine & Creager, 1961).

valentine and Creager document the flow of AFOQT Forwes C through E:

Beginning wi*h AFOQT, Form C, a three-year usage cycle across officer procurement
programs (including Air Reserve and Air National Guard) was introduced. Each new form
of tic battery wes used in selecting one Air Force Academy class, and then implemented
operationally 1in other officer procurement programs (excluding Afr Reserve and Air
National Guard). One year later the form was released for use in the Afr Reserve and
Air National Guard programs. A new form of the battery was produced each year. This
usage cycle continued without interruption through Form £ which, in 1959, was put into
use in the Air Force's new Officer Training Schoo! program as well (1961, p. 4).

Form F was used from November 1958 throuoh April 1953 for selection of USAFA cadets. [t was
implemented in the other programs in September 1959, and remained operational in those programs
for 2 years. [lorm F also marked the implementation of an additional conversion table, a separate
Officer Qu:lity composite for females, and a change in composite name from Observer-Technical to
Navigator-Technical (valentine & Creager, 1961),

2This change ended the heavy reliance on psychcmotor tests, which had previvusly marked
officer selecticn and classification testing.
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Form G, used from Noveaber 1959 to April 1960, was the last form of the AFOQT administered :_'::‘\j

for selection purposes at the USAFA (M{ller, 1960). The AFOQT had been one of several selection .‘:\:;\:

criteria used to evaluate applicants for admission to the Academy. College Entrance Examination A

Board (CEEB) tests were also used, Administration of both the CEEB tests and the AFOQT was Z\’:\"\'

’ considered too time-consuming, especially in light of similarity of results. Therefore, it was b

decided that the AFOQT could be eliminated from the USAFA selection criteria without altering b

selection efficiency. The CEEB tests were retained hecause of thefr use in civiltan colleges :-r;::f.

(Mflier, 1960). LAY

:.r".-::

Ouring the operational use of Forms C through G, "the most accurate statement of the meaning :,'2'_‘:};

of recent AFGQT noras would be that they compare the examinee with performance of applicants for .

the first few USAFA classes® (valentine & Creager, 19§1), Form 6 remained operationa! until
September 1963, when AFOQT-64 was implemented, (See Table A-1 in the Appendix for test content
information.) The 1964 version of the AFOQT brought with it wany changes. 1In addition to format
changes (subtests, items, etc.), a new normative base was devised which used *he male 12th grade
population of the United States. This was done by relating the AFOQT tc the Project TALENT
battery, a battery used to survey about 400,000 students in a stratified sample of secondary
schools {(Miller & valentine, 1964).

The project TALEHT battery was administered to approximately 3,300 basic afrmen, stratified
by Afr Force Qualification Test (AFQT; now called Armed Forces Qualification Test) deciles in the
centile range ov 21 to 100. The AFQT is a test of general ability, stemming from the 1940s.
Scores for the AFQT, AFOQT Form G, and the Airman Gualifying Examinaticn (AQE) were obtained for
each airgan in the saample, a yield of about 2,500 complete cases. Appropriate combinations of
TALENT battery variables were determined to predict each of 27 Afir Force variables through
sultiple regression analysis, The scores of the 27 Air Force variables were equated to the
co-responding TALENT composite by means of an equipercentile equating procedure, From this,
est.~ates of TALENT percentiles were computed on a subsample of 12th grade males in the TALENT

.'.\"'... -
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sampic for each TALENT composite (Datley, Shaycoft, & Orr, 196{). AFOQT-64 -was then normed ' .
against the 27 varlables in a similar manner, as detafled by Miller and valentine (1964, pp. 6-7). ‘:':\‘,\
-.’\‘.-"

¥ith one exception, AFOQT-66, the next version, had content areas identical to the AFOQT-64. .t':;:
(See Table A-2 in the Appendix for test content information.) The one exception was the ~.’; :\‘
replacement of Flight Orientation with a subtest called Stick and Rudder Orfentation (Miller, Nt
1966). This subtest contained photographs of terrain as it would appear from an circraft L_\. e
executing a manecuver, The response consisted of {indicating the appropriate control stick and :.‘-'_.\::'
rudder bar manipulation, Standardizaticn of the instrument was again done ty reference to the ':-t":'."'
Project TALENT battery, allowing scores to be related to the performance of USAFA candinates and :‘{:\::
12th grade males (Miller, 1966). SlTa
AN

The next version, AFOQT-68, was identical tu the AFOQT-66 in content areas and orgaaizaticn

{Miller, 1958b; see Table A-3 in the Appendix for test content information). The standardizacion '_" -
procedures used were different, however, AFOQT-68 ha¢ two sets of normative data, The TALENT o \:-‘
normative base was still used, but, ir addition, junior {company grade) officers were tested in ot ’
the verbal and quantitative areas with a separate instrument, the ODefense Officer Record : :f-*
Examination (DORE). The results of the DORE were then essentially used as contral variables, Vx""'
allowing AFONT scores for AFROTC and OTS samples to be equated in terms of actual level of !?\;g
- aptitude. From this, two conversion tadles, ore for AFROTC and one for 0TS, were designed ::\‘;-.';
; . (Miller, 1968a). The differences between the conversion tables were based on educational N
effects, which were thought to be qifferent for the two commissioning sources; AFROTC tested ::*‘,"-:
early in college and OTS tested after graduation, -::-‘:-j
SN
The number of conversion tables was expanded when it was decided that those applying for the ) —:
Airman Education Commissfoning Program (AECP) and the Bootstrap Commiscioning Program (BCF) could :-:.-f:':
j‘.:;l-\-ji
9 e
SN
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:‘_‘: not be evaluated on the same tables as those for the OTS applicants, AFROTC mafntaired their own S""\
hy conversion tables because the educatfonal level of AFROTC examinees was lower than that of OTS 5._:1
- applicants, why were college graduates. Thus, a separate conversion table was than created for ;m
AECP and BCP (Miller, 1969), making a total of three such tables. ) ;
".'.' AFOQT Form K brought no significant structural changes, (See Table A-4 in the Appendix for "f.\:::
:-" test content information.) It differed from AFOQT-68 in that three sets of conversion tables ) -r'{-::
:’{'.' were used, each based on educational level (Miller, 1970}, The first set was for tnose examinees -ﬁ'\':
o who had not completed 2 years of college at the time of testing and corresponded to the AFROTC VQ-{
tables of the AFOQT-68. The second set of tables was used for those examinees who had completed Ll
N wore than 2 years of college but who were not graduates, and was derived from the newly developed X
N AECP and BCP conversions, The third set, the OTS tables, was used for those examinees whe had
-‘:} successfully graduated from 2 college program, These tables were based on studies which :‘_'\-t_
:'.::; indicated that formal education probably has an elevating effect on AFOQT scores (Gregy, 1968; e
Sw Tupes & Miller, 1969), oy
g AFOQT Form L, implemented 1n 1972, was 1ike Form K in construction and standardization. (See R
:':_-\: Table A-5 fn the Appendix for test content fnformation.) Tne difference between these two forms \-\
',.?':J was 1n the scoring technique. A new machine-scannable answer sheet was used which could be S
" scored by hand, by machine, or by computer. Two sheets printed on both sides were provided with -\
;-:; form L (Miller, 1972). Fora L was standardized on the Project TALENT group, yielding three sets :\J,\
!_ of conversion tables based on the education level of the examinee at the time of testing, - :"
Pt RN
‘t:{( AFOQT Form M, implemented 1n 1975, brought only one change. It consisted of the same :.\:
:;f composites and norms as its predecessors (sze Table A-6 1n the Appendix for test content \ij
.h‘;._ inforsation), but 1t introduced a separate conversion table for the Pilot composite to be used :-:‘:
:-_._: only with fesale applicants. Thus, Form M had 21 separate conversion tables, five coaposites for ;-;c
z each of the three educatignal leveis, pius femaie-speciiic tables for OTFiCer GQualily aad Filot T
scores, As with previous versicns of the AFOQT, Miller (1974) showed how the standardization of SN
form M wes indirectly related to the USAFA candidate group by use of “"equipercentile conversions \
from AFOQT Form 6, which was administered to USAFA candidates, through composites of tests from ‘.
the Pro,ect TALENT battery to the new form of the AFOQT* (p. 7). ;-;::;
\‘_\J
A validation study performed by Valentine (1977) indicated the need for & revision to the '
AFOQT, The revisicn was incorporated into Form N. Form N, implemented in 1973, brought not only ::."‘,',
structural changes (see Table A-7 in the Appendix for test content information), but changes in t';-.j
norming as well, [ts basic structure was still along the line of recent AFOQT forms, although :.—::,,
Form N 1increased the number of subtests and {tems, which resulted in adding a third :-:
machine.scorable answer sheet. . NN
:, The normative base used for Form N was cbtained from a research sample designed to represent :":’
:.-: the full range of test ability (i.e., the *ideal” range of ability expected in the officer :::
> applicant population). The sample included subjects from the tihree precommissioning sources, as }_::
; well as active duty second lieutenants to form the top end of the ability range, To provide R
- performance data on the lower portion of the abiliy, range, airmen in Basic Military Training )
) were used, Figure 2 illustrates the proportional representation of these subjects by source. tnyg
O The subjects were pooled into a single group and then put into three separate subgroups based on ,':-','.‘7
educational level: 1less than 2 years of college, more than 2 years of co'lege but not graduates, I~
{: and college yraduates., Distribution of performance by the subgroups served as the basis for ’;
,_ development of the new conversion tebles (Gould, 1878). :’(';
b -,
There have also been some changes associated with Form O, the form currently in use, First, .‘__",
. this instrument, implemented in 1981 (see Table A-8 in the Appendix for test content -::\f.
’_-f_ information), is the first form uf the AFOQT to he equated tc an anchor test (Form N) by use of :.-'\‘c
- the common items used in both versions of the AFOQT. e
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N Second, there was some indication that educational differences may not have been an RO
y pronounced as previously thorght (see, for example, Gould, 1978). Therefore, the rumber of ;:f:j:
K conversion tables for Form O was reduced to five (one for each composite), in an attempt to r:;}¢;
' provide simpler, more mecningful comparisons Detween and within groups. Further research 13 LA
I ) necessary to ¢larify this issue. o (
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Figure 2. Composition of Normative Base Used for AFOQT Fors N, pN
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L
Finally, there have been adm.nistrative changes asscciated with Form 0, Every test answer RGN
sheet s now electronically scanried and computer-scored at one of two central locations: Maxwell RN
AFB for all AFROTC detachments and Brooks AFR for all other test sites. By using an automated ‘3:::}

scoring and processing procedure, most of the administrative and technical problems associated
with a large-scale testing program (35,000 to 40,000 examinees tested at over 500 test sites
worldwide each year) nave been eliminated,

VII. RECENT DEVELOPMENT

During the first three decades of operational use, the AFOQT used four different normative
bases: West Point cadets, USAFA cadets, ar indirect link to USAFA using Project TALENT, and an
. exoerimentally designed, representative sample of the "ideal” applicant population. fach form of
the test battery was standardized on some identifiable reference group. A method was developed
in 1980 which placed three successive forms (L, M, and M) of the AFOQT on a common measurement
scale (Roach & Rogery, 1982).
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: In each new form of the AFOQT, there {s always a certain proportion of items obtained from :g:
}f the previous version, These items are known as “anchor {tems® and arl used to provide continuity :3‘.1’-
;{.- between successive forms, Through the use of anchor items and the method of equipercentile :: N

equating (Angoff, 1971), 1t was possible to eq.'te FOrm M to Form N. Thus, two successive foims
of the AFOQT were linked to the same normative base and to eAch other, The most immediate
advantage of this procedure has been the development of a very large datzbase which has improved

<<

o AFOQT research and developaent,

?

iy

)

s forty years of research in the Air Force have resulted in an efficient and effective officer

selection and classification process. The examinations and procedures used in this process are
continually being validated and improved whenever possible, with the end goal of providing the
best possible officer selection and classification tools to the Air Force,
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APPENDIX A: CONTENT OF AFOQT 1964 THROUGH AFOQT FORM O (1981)

Table A-1. Conteat of AFOQT-64 (1964)

Compos i tas
Subtestd 1 tems P H-T 0Q v Q
Booklet 1 (PRT 922)
Quantitative Aptitude 60 X X X
Booklet 2 (PRT 923)
Verbal Aptitude 60 X X
0fficer Blographical Iaventory? 100 X

Booklet 3 (PRT 924)

Scale Reading® 48 X
Aerial Lardmarks® 40 X
General Science 24 X

Booklet 4 (PRT 925)

Mechanical Information 24 X X
Mechanical Principles 24 X X

Booklet S (PRT 926)

Pilot Biographical Inventory S0 X

Aviation Information 24 X

visualization of Maneuvers® 24 X

Instrument Comprehension® 24 X

Flight Orientation® 40 X
Total 542

“Bassociated administrative and scoring manuals are PRT 920 and 92!.‘ respect-
ively, Associated answer sheets are PRT 87, 927, and 928, Special manuals and
answer forms are used in the AFRGTC program. Scale Reading, Aerial Landmarks, and
Flight Orientation are scored R-W/4; Visualization of Maneuvers and Instrument
Comprehension are scored R-W/3, Other subtests are scored as number rignt only,

byot administered to female applicants,
CSpeeded subtests.
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Table A-2., Content of AFOQT-66 (1966)

Compos { tes
Subtest® Items P N-T 0Q v Q
Booklet 1 (AFPT 932)
Quantitative Aptitude 60 X X X
8ooklet 2 {AFPT 933)
varbal Aptitude 60 X X
Officer Biographical lnventory? 100 X

Bocklet 3 (AFPT 934)

Scale Reading® 48 X
Aerial Landmarks® 40
General Science 24 X

Booklet 4 (AFPT 935)

Mechanical Information 24 X X
Machanical Principles 24 X X

Booklet 5 (AFPT 936)

Pilot Biographical Inventory 50 X

Aviation Information 24 X

Visualization of Mancuvers® 24 X

Instrument Comprehension® 24 X

Stick and Rudder Orfentation® 24 X
Total 526

DARSCE NS Sy
. "

“dassociated administrative and scoring meanuals are AFPT 930 and 931,
respectively. Assoclated answer sheets are PRT 87, AFPT 937, and AFPT 938.
Special manuals and answer forms are used in the AFROTC program. Scale Reading
ard Aerial Landmavks are scored R-W/4; visuaiization of Maneuvers and Instrument
Comprenension are scored R-W/3. Other subtests are scored as number right only.

Dyot administered to female applicants.,

Cspeeded subtests,
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N Table A-3. (ontent of AFOQT-58 (1968) N

: —_— A

.| R

) Composi tas '::

i Subtestd 1tems 3 -1 0Q ] Q NISEN

| Booklet 1 (AFPT 941) .

; Quantitative Aptitude 60 X X X

y Booklet 2 (AFPT 942)

! Yerbal Aptitude 60 X X

, Officer Biographical Inventory® 100 X

‘ Booklet 3 (AFPT 943)

; Scale Reading® 48 X

I Aerial Landmarks® 40 X

! General Science 24 X

: Booklet 4 (AFPT 944)

K Mechanical Information 24 X X

R Mechanical Principles 28 X X

“~

Y

~ Bocklet § (AFPT 94§5)

~

2 Pilot Biographical Inventory S0 X

- Aviation Information 24 X

2 vizualization of Maneuvers® zé X

- Instrument Comprehension® 24 X

Q Stick and Rudder Orientation® 24 X

‘

3 Tota) 526

I dassoctated administravive and scoring manuals are AFPT 939 and 940,

] respectively, Assocliated answer sheets are PRYT 87, AFPT 946, and AFPT 947,

) Special manuals and answer forus are used in the AFROTC program, Scale Reading

v and Aerial Landmarks are scored R-W/4; Visualization of Maneuvers and [nstrument

4 Comprehension are scored R-W/3, Other subtests are scored as number right only.

e brot administered to female applicants,

; Cspeeded subtests.
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Table A-4. Content of AFOQT, Form X (1970)

Composites
Subtest? Items P ¥-T 0Q ] Q
Bookiet 1 {AFPT 951)
Quantitative Aptitude 60 X X X
Booklet 2 (AFPT 952)
verbal Aptitude 60 X X
officer Blographical !nventoryb 100 X

Booklet 3 (AFPT 953)

Scale Reading® 48 X
Aerial Landmarks® 40 X
Gereral Science 24 X

Bocklet 4 (AFPT 954)

Mechanical Information 24 X X
Mechanical Principles 24 X X

Booklet § (APFT 955)

Pilot giographical [nventery 50 X

Aviation Informatien 24 X

visualization of Maneuvers® 24 X

Instrument. Comprehension® 24 X

Stick and Rudder Orjentation® 24 X
Total 526

Tassociated adeinistrative and scoring manuals are AFPT 949 and 9507
respectively, Associated answer sheets are PRT 87, AFPT 956, and AFPT 957,
Special manuals and answar forms are used in the AFKOTC progras, Scale Readiny
and Aerial Landmarks are scored R-k/4; Visvalization of Maneuvers and Instrument
Comprehensiun are scored R-W/3, Other subtests are scored as number right only.

byot administered to female applicants,

Cspeeded subtests.
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Table A-5. Content of AFCQT, Form L (1972)

e
3¢
> Composites
Subtest? Items P %-T 0Q v Q
hod Booklet 1 (AFPT 962)
W
Quantitative Aptitude 60 X X X
Booklet 2 (AFPT 963)
Verbal Aptitude 50 X X
g officer Biographical Inventory? 98 X
[ S
o
i Booklet 3 (AFPT 964)
S
Scale Reading® 48 X
Aerial Landmarks® a0 X
General Science 24 X

gooklet 4 (AFPT 965)

Mechanical Information 24 X X
Mechanical Principles 24 X X

Bookiet 5 (AFPT 976)

P{1at Biographical Inventory S0 X

Aviation informaiion s X

.. visualization of Maneuvers® 24 X

e Instrument Comprehensfon® 24 X

- Stick and Ru.der Orientation® 24 X
Total 524

iassocfated administrative and <ccoring manuals are AFPT 960 and 961,
respectively, Associated ancwer sheets are AFPT 967 and AFPT 968. Special
manuals ard answer foras are used in the AFROYC program., Scale Readinq and Aeria!l
Landmarks are scored R-H/4; Visualizetion of HManeuvers and Instrument Compre-
hension are scored R-W/3., Other subtests are scored as number right only.

DNot adwinistered tc female applicants.

Cspeeded subtests.
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Table A-6. Content of AFOQT, Form M (1975)

Subtest?

[tems

Booklet 1 (AFPT 972)
Quantitative Aptitude
Booklet 2 (AFPT 973)

verbal Aptitude
Officer Biographical lnventoryb

Booklet 3 (AFPT 974)

Scale PReading®
Aerial Landmarks®
General Science

Booklet 4 (AFPT 975)

Mechanical Information
Mechanical Princtiples

Booklet 5 {AFPT 976)

pilot Biographical Inventory
Aviation Informatian
visualization of Maneuvers®
Instrument Comprehension®
Stick and Rudder Orientation®

Total

60

60
96

48
40
24

24
24

50
24
24
24
24

522

dassociated administrative

scoring manuals
respectively, Associated answer sheets are AFPT 967 and AFPT 968,
manuals and answer forms are used in the AFROTC program.
Landmarks are scored R-W/4; Visuzlization of Manecuvers and [nstrument Compre-
hunsfon are scored R-W/3, Other subtests are scored as number right only.

Dyot adainistered to female applicants.

CSpeeded subtests.
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N Table A-7. Content of AFOQT, Form N (1978) ,-I:\::._::
N Composites ;\ ’ ::;'
N Subtest? 1tems P u-T 0Q y Q NN
| Booklet 16 (AFPT 982) e
A O
B Arithmetic Reasoning 25 X X X :.\r:::.
o Math Knowledge 25 X X X _.:i‘\- j
S Data Interpretation 25 X X X :\:..u;
i Booklet 2D (AFPT 983) T
: 5
5 Word Knowledge 25 X X :.::::.
“ Reading Comprehension 25 X X t:.‘- ,::
M Backqround for Current Events 25 X X RN
l Yerbal Analogies 25 X X X NN
. Booklet 3 {AFPT 984) S
& s
N c A
oS Table Reading L] X X AN
:: Electrical Maze® 30 X X AL
) Block Counting® 80 X X YA
s Scale Reading® 48 X X i
Tools 4] X X N
. Mechanical Comprehension 24 X X
s
- Booklet 4 (AFPT 985)
» o
- Rotated B#i1ocks 20 X
‘ Aerial Landmarks‘ 40 X
. General Science 24 X
. Instrument Comprehension® 24 X

Pilot Biographic and Attitude Scale 66 X

Total €96
dassociated acaintstrative and scoring manuals are AFPT 980 and 981, N
respectively, Associated answer sheets are AFPT 987-989, Special answer fcrms
(AFPT 990-992) are used in the AFROTC program. Instrument Comprehension 15 scored
R-W/2, and remaining speeded subtests are scored R-W/4. Other subtests are scored ~ NS
as number right only, e
Dgooklets 1 and 2 use the same answer form.
Ccneeded subtests,
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Table A-8,

Contant of AFOQ7, Form O (1981)

Composites

Subtest? I teas P N-T AA
yerbal Analogies 25 X X
Arithmetic Reasoning 25 X X
Reading Comprehension 25 X
Data Interpretation 25 X X
Word Knowledge 25 X
Math Knowledge 25 X X
Mechanical Coaprehension 25 X X
Electrical Maze 20 X X
Scale Reading 40 X X
Instrument Comprehension 20 X
Block Counting 20 X X
Taple Reading 40 X X
Aviation Information 20 X
Rotated Blocks 15 X
general Science 20 X
Hidden Figures 15 X

Total 380

4411 subtests are contained in a single test booklet, AFPT 982.

admintstrative manual 1is AFPT 980,

(ROTC cnly) and AFPT 987 (all others). Al

conrtain elements of both power and speed.

The answer sheets used are AFROTC PTF 987
subtests are scored as number right
only, No subtests are specifically designated as speeded since all

o
D
—

;R
S o
e

AN

,,{,,
S Ll
SeNSH Y

WA LA
R .

0
¢

v

Y

.
.

-

’



